Attorney's Docket No.: 07977-175002 / US3397 



introducing into said crystal /semiconductor a second 
impurity that gives one conductivity Jfefo form a source region and 
a drain region in said crystal semiconductor with said channel 
forming region therebetween, 

wherein a carrier mq^es through said intrinsic or 
substantially intrinsic region while said carrier avoids said 
impurity region formed in ^aid part to become the channel 
forming region . 



\£) 7 3 . (Amended) A method of manuf acturing"an"TnsuTated gate 
J)^ {semiconductor device, said method comprising the steps of: 

locally conducting an anisotropic etching on a 
surface of a| substrate comprising silicon to draw a groove-like 
or hole- like Ipattern in a part of said substrate to become a 
channel forming region: 

adding said surface of said substrata -t^tth^^^ 
selected f rom |the group consisting of carbon, nitrogen and 
oxygen ; 

embedding said groove-like or hole-like pattern with 
thermal oxide by conducting a heat treatment on said substrate 
after the adding step to make said impurity segregated in said 
thermal oxide , 



5. (Amended) A method of manufacturing an insulated gate 
semiconductor device, said method comprising the steps of: 

locally conducting an anisotropic etching on a surface 
of a substrate comprising silicon and containing boron to draw a 
groove -like or hole -like pattern in a part of said substrate to 
become a channel forming region; 
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adding said surface of said substrate with an impurity 
selected\ f rom the group consisting of carbon, nitrogen and 
oxygen ; 

lembedding said groove-like or hole-like pattern with 
thermal odide by conducting a heat treatment on said substrate 
after the kdding step to make said impurity segregated in said 
thermal oxi\ie and to make said boron segregated in said thermal 
oxide 



h--' -~L "^L-- V 



J 



^^T*^ 7. (Amended) A method of manufacturing an insulated gate 
g semiconductor device, said method comprising the steps of: 



implanting an oxygen ion int^ a crystal semiconductor 
comprising a part to become a channel/ forming region by a 
convergent ion beam or an electron ^peam, said crystal 
semiconductor comprising silicon; 

forming an intrinsic or substantially intrinsic region 
and an oxide region in said parjc to become the channel forming 
region by thermally treating said crystal semiconductor 
comprising silicon to change/a region of said crystal 
semiconductor implanted with said oxygen ion by said implanting 
step into said oxide region; and 

introducing inuo said crystal semiconductor. an 
impurity that gives one/conductivity to form a source region and 
a drain region in said/ crystal semiconductor with said channel 
forming region therebetween, 

wherein a/carrier moves through said intrinsic or 
substantially intr/nsic region while said carrier avoids said 
oxide region formed in said part to become the channel forming 
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9 . (Amended) A method of manufacturing an insulated gate 
semiconductor device, said method Comprising the steps of: 

forming an intrinsic or substantially intrinsic region 
and an impurity region in a p^rt of a crystal semiconductor to 
become a channel forming region by introducing a first impurity 
into said impurity region/ said impurity region containing an 
element selected from tfie group consisting of carbon, nitrogen 
and oxygen as said fi^st impurity; and 

introducing into said crystal semiconductor a second 
impurity that gives one conductivity to form "a source' region and 
a drain region ill said crystal semiconductor with said channel 
forming region /therebetween, 

wherein a carrier moves through said intrinsic or 
substantially intrinsic region while said carrier avoids said 
impurity region formed in said part to become the channel 
forming /egion. :~ - -- 



11. (Amended) A method of manufacturing an insulated gate 
semiconductor deVice, said method comprising the steps of: 

locally conducting an anisotropic etching on a surface 
of a substrate comprising silicon to draw a groove-like or hole- 
like pattern in a \part of said substrate to become a channel 
forming region; 

adding sAid surface of said substrate with an impurity 
selected from the g^roup consisting of carbon, nitrogen and 
oxygen ; 

embedding feaid groove-like or hole-like pattern with 
thermal oxide by conducting a heat treatment on said substrate 
after the adding step\ to make said impurity segregated in said 
thermal oxide, 
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\ wherein said impurity is added by said adding step to 

said substrate to a depth deeper than an etched depth formed in 

said groove-like or hole-like pattern by said anisotropic 

etching. \ 



13 \ (Amended) A method of manufacturing an insulated gate 
^ semiconductor device, said method comprising the steps of: 

forming an intrinsic or substantially intrinsic region 
and a pliirality of impurity regions in a part of a crystal 
semiconductor to become a channel forming region^by^intfoducing 
a first impurity into said impurity regions, said plurality of 
impurity regions containing an element selected from the group 
consisting \of carbon, nitrogen and oxygen as said first 
impurity; 

introducing into said crystal semiconductor a second 
impurity that gives one conductivity to form a source^region and 
a drain region in said crystal semiconductor with said channel 
forming region therebetween, 

wherein said impurity regions alternate with said 
intrinsic or substantially intrinsic region in a direction of a 
channel width Iw of said channel forming region, and 

wheJein said impurity regions have to.tal„width of Wpi 
in a direction! of said channel width W, and a total width of 
said intrinsic lor substantially intrinsic region is Wpa in said 
direction of said channel width W, where Wpi/W = 0.1 to 0.9 and 
Wpa/W = 0.1 to p. 9. 



6t 



15. (Amended) A method of manufacturing an insulated gate 
eWconductor device, said method comprising the steps of: 
forming a resist over a/crystal semiconductor 
comprising a part to become a channel forming region; 
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forming a dotted hole in said resist iyy patterning 
said resist using electron drawing method or/FIB method; 

forming an intrinsic or substantially intrinsic region 
and a plurality of impurity regions in/said part to become the 
channel forming region by introducing a first impurity into said 
impurity regions through said resist having said dotted hole, 
said first impurity being selected from the group consisting of 
carbon, nitrogen and oxygen; sfnd 

introducing into ysaid crystal semiconductor a second 
impurity that gives one 

a drain region in said y6rystal semiconductor with said channel 
forming region therebetween, 

wherein aaid impurity regions form one or a plurality 
of rows extending/in a direction of a channel length of said 
channel forming/region, and 

whe^in a carrier moves through said intrinsic-or 
substantial!/^ intrinsic region while said carrier avoids said 
impurity regions formed in said part to become the channel 
forming /egion. 



17. (Amended) A method of manufacturing an insulated gate 
^ 'semiconductor device, said method comprising . the steps. of: 

locallV conducting an anisotropic etching on a surface 
of a substrate comprising silicon to draw a groove-like or hole- 
like pattern in a\ part of said substrate to become a channel 
forming region; 

adding skid surface of said substrate with an impurity 
selected from the group consisting of carbon, nitrogen and 
oxygen ; 

embedding Isaid groove-like or hole-like pattern with 
thermal oxide by conducting a heat treatment on said substrate 
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after the adding step to make said impurity segregated in said 
thermal oxide, 

Wherein said impurity segregated in said thermal oxide 
forms a plurality of impurity regions 

wnerein said impurity regions form one or a plurality 
of rows extending in a direction of a channel length of said 
channel formmig region. 

18. (Amended) A method of manufacturing an insulated gate 
semiconductor aevice, said method comprising the step's^ of: 

forming a source region, a drain region and a channel 
forming region ujsing a crystal semiconductor; 

forming an intrinsic or substantially intrinsic region 
and an impurity region in said channel forming region; and 

forming\a gate insulating film and a gate electrode 
over said channel forming region, -v-x^^y^r- 

wherein said impurity region formed in said channel 
forming region pinsi a depletion layer that expands from said 
drain region toward \said channel forming region and said source 
region, and \ 

wherein a iarrier moves through said intrinsic or 
substantially intrinsic region while said carrier .avoids said 
impurity region formed in said channel forming region. 

19. (Amended) A method of manufacturing an insulated gate 
semiconductor device, said method comprising the steps of: 

forming a source region, a drain region and a channel 
forming region using a arystal semiconductor; 

forming an intrinsic or substantially intrinsic region 
and an impurity region in\ said channel forming region; 
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forming a gate insulating film and a gate electrode 
over said Channel forming region, 

lerein said impurity region controls the threshold 
voltage to c\ predetermined value voltage, and 

wherein a carrier moves through said intrinsic or 
substantially Intrinsic region while said carrier avoids said 
impurity region\f ormed in said channel forming region. 



20. (Amended) A method of manufacturing an insulated gate 
semiconductor device, said method comprising^tl^ 

forming a source region, a drain region and a channel 
forming region using a crystal semiconductor; 

forming an intrinsic or substantially intrinsic region 
and an impurity regionr in said channel forming region; and 

forming a /gate insulating film and a gate electrode 
over said channel /forming region, 

where}/fi an impurity element that expand an energy band 
width (Eg) is y6dded to said impurity region, and 

wherein a carrier moves through said intrinsic or 
substantially intrinsic region while said carrier avoids said 
impurity /region formed in said channel forming region. 

21. (Amended\ A method of manufacturing an insulated gate 
semiconductor deviqe, said method comprising the steps of: 

forming a\source region, a drain region and a channel 
forming region using \a crystal semiconductor; 

forming an intrinsic or substantially intrinsic region 
and an impurity region\in said channel forming region; and 

forming a gat® insulating film and a gate electrode 
over said channel forming region, 
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^herein said impurity region pins a depletion layer 
that expands from said drain region toward said channel forming 
region and said source region, 

wherein an impurity element that expands an energy- 
band width (Eg) is added to said impurity region, and 

wherein a carrier moves through said intrinsic or 
substantially Untrinsic region while said carrier avoids said 
impurity region formed in said channel forming region. 



22 



(Amenffled) A method of manufacturing an insulated gate 



semiconductor dqvice, said method comprising the steps of: 

forming a source region, a drain region and a channel 
forming region uiing a crystal semiconductor; 

forming\an intrinsic or substantially intrinsic region 
and an impurity region in said channel forming region; and 

forming a gate insulating film and a gate^eitectrode 
over said channel farming region, 

wherein saVd impurity region controls the threshold 
voltage to a predetermined value voltage, 

wherein an Impurity element that expand an energy band 
width (Eg) is added tea said impurity region, and 

wherein a carrier moves through said intrinsic or 
substantially intrinsic! region while said carrier avoids said 
impurity region formed iyi said channel forming region. 



23. (Amended) A method of m^huf acturing an insulated gate 
semiconductor device, said method comprising the steps of: 

forming a source region, a drain region and a channel 
forming region using a crystal semiconductor; and 

forming an intrinsic or substantially intrinsic region 
and an impurity region /n said channel forming region; and 
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forming a gate insulatlpef film and a gate electrode 
over said channel forming 

wherein said imgjifity region has an insulating 

property, 

wherein axf impurity element that expands an energy 
band width (Eg) y& added to said impurity region, and 

whej?ein a carrier moves through said intrinsic or 
substantially intrinsic region while said carrier avoids said 
impurit^region formed in said channel forming region. 



sen 



66 \ (Amended) A method of manufacturing an insulated gate 



* semiconductor device, said method comprising the steps of: 

locally conducting an anisotropic etching on a surface 
of a subs&rate comprising silicon and containing boron to draw a 
groove-like or hole-like pattern in a part of said substrate to 
become a cnannel forming region; — ..tr ^^s^^^^^r^^- 

auding said surface of said substrate with an impurity 
selected frqm the group consisting of carbon, nitrogen and 
oxygen; 

embedding said groove-like or hole-like pattern with 
thermal oxide\by conducting a heat treatment on said substrate 
after the addiVig step to make said impurity segregated in said 
thermal oxide ^rid to make said boron segregated in said thermal 
oxide, 

whereiip said impurity segregated in said thermal oxide 
forms a plurality of impurity regions 

whereimsaid impurity regions form one or a plurality 
of rows extending \n a direction of a channel length of said 
channel forming region. 



Please add claims 68-73 
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- -68- (New) A method according to claim 1 wherein said 
intrinsic or substantially intrinsic region contains phosphorus 
or boron, and concentration of phosphorus or boron therein is 5 
x 10 17 atpms/cm 3 or less, and said intrinsic or substantially 
intrinsic^ region contains carbon, nitrogen or oxygen, and 
concentration of carbon, nitrogen or oxygen therein is 2 x 10 J 
atoms/cm 3 <fcr less, 



,18 



69. (fcjlew) A method according to claim 7 ^wHereTrT^aid 
intrinsic on substantially intrinsic region contains phosphorus 
or boron, and concentration of phosphorus or boron therein is 5 
x 10 17 atoms/am 3 or less, and said intrinsic or substantially 
intrinsic region contains carbon, nitrogen or oxygen, and 
concentration \of carbon, nitrogen or oxygen therein is 2 x 10 J 
atoms/cm 3 or l&ss 



,18 



70. (New)l A method according to claim 9 wherein said 
intrinsic or substantially intrinsic region contains phosphorus 
or boron, and concentration of phosphorus or boron therein is 5 
x 10 17 atoms/cm 3 lor less, and said intrinsic or substantially 
intrinsic region contains carbon, nitrogen or oxygen,, and 



concentration of 
atoms/cm 3 or less 



71. (New) 
intrinsic or 
or boron, and 
x 10 17 atoms/cm 3 
intrinsic region 



carbon, nitrogen or oxygen therein is 2 x 10 
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method according to claim 13 wherein said 

ially intrinsic region contains phosphorus 
ion of phosphorus or boron therein is 5 
r less, and said intrinsic or substantially 
ontains carbon, nitrogen or oxygen, and 



subs tant 



concentrat] 
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concentration of carbon, nitrogen or oxygen therein is 2 x 10 18 
atonfe/cm 3 or less. 



12. (New) A method according to claim 15 wherein said 
intrinsic or substantially intrinsic region contains phosphorus 
or bor©n, and concentration of phosphorus or boron therein is 5 
x 10 17 4toms/cm 3 or less, and said intrinsic or substantially 
intrinsiV: region contains carbon, nitrogen or oxygen, and 
concentration of carbon, nitrogen or oxygen therein is 2 x 10 J 
atortis/cm 3 \or less, 
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\3 . (New) A method according to claim 18 wherein said 
intrinsic o\ substantially intrinsic region contains phosphorus 
or boron, arid concentration of phosphorus or boron therein is 5 
x 10 17 atoms/Jem 3 or less, and said intrinsic or substantially 
intrinsic region contains carbon, nitrogen or oxygen'pand^ 
concentration \>f carbon, nitrogen or oxygen therein is 2 x 10 18 
atoms/cm 3 or lefes, 
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